Intra hepatic biliary calculi form the Achilles' heel for a gastroenterologist. With an incidence of only 2%, literature on their management is sparse, especially when conventional methods fail. Though a low reported incidence, their onset is an epiphenomenon for cholestasis, cholangitis, sepsis as well as a fervent morbidity, if left untreated. Endourological advancements in technology, equipment as well as surgical-expertise, have laid open a new corridor for the role of the urologist, outside of the normal urinary tract. In this article, we review the available literature on the role of semi rigid ureteroscopy for clearance of intra hepatic biliary calculi/sludge, when conventional techniques have fallen short of expectations.
Introduction
Intra hepatic biliary calculi form the Achilles' heel for a gastroenterologist. With an overall incidence of 2% [1] literature on their management is sparse, especially when conventional methods fail. Though a low reported incidence, their onset is an epiphenomenon for cholestasis, cholangitis and sepsis, if left untreated [2] .
Endourological advancements in technology, equipment as well as surgical-expertise, have laid open a new corridor for the role of the urologist, outside of the normal urinary tract. In this review, we report on the role of semi rigid ureteroscopy for clearance of intra hepatic biliary calculi/sludge, when conventional techniques have fallen short of expectations.
Materials and Methods
A thorough Pubmed search was done, with the MeSH terms "semi rigid ureteroscopy", "rigid ureteroscopy", and J Surg Res 2019; 2 (3): 060-064 DOI: 10.26502/jsr.10020020
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"endourology and biliary stones". Only articles that had all of these terms were included in the review. The literature search revealed a paucity of information on this account, with only three articles mentioning the use of semi rigid ureteroscopy and intra hepatic or biliary stone management and these were included in this review.
Intra-Hepatic Biliary Stone Formation and Associated Morbidity
The exact reason behind the formation of intra hepatic sludge and stones has not been pinpointed, however multiple theories have been put forth. Kochhar G, et al. [3] suggest that anything which increases biliary viscocity or predisposes to biliary outflow obstruction can predispose to the formation of sludge and stones. Ischemia, infection, immunosuppression, obstruction or biliary mucosal inflammation, due to any cause, may predict future stone formation [1, 3] . Multivariate analyses have confirmed the role of biliary outflow obstruction as well as hepatocellular diseases as predictive factors for new-onset biliary stone formation [2] . Irrespective of the underlying etiopathogenesis, these biliary calculi are a known cause of significant morbidity on account of cholestasis, cholangitis, strictures, abscess formation, post obstructive atrophy, biliary cirrhosis, portal hypertension as well as long term septicemia [1] [2] [3] [4] .
Conventional Modalities for Biliary Stone Clearance
Conventional treatment modalities for biliary stone disease include endoscopic retrograde cholangiopancreatography (ERCP), percutaneous transhepatic cholangiography (PTC), extracorporeal shock wave lithotripsy (ESWL), videolaparoscopy and open surgery [5, 6] . The choice of treatment varies in accordance with the patient's clinical condition, anatomo-morphology of the calculus as well as the accessibility of the calculus based on its location in the biliary tree [7] . Despite treatments, recurrence of calculi is seen in approximately 30 percent cases, with 18.7% needing re-operation and 6.8% developing secondary biliary cirrhosis [8] . With the advent of minimally invasive surgical approaches, extra-hepatic biliary calculi are being easily dealt with and percutaneous approaches to intrahepatic calculi have also begun gaining momentum [9] . Their potentially low risk: benefit ratio, coupled with urological expertise (in a multidisciplinary approach) have now waylaid them as safe and effective treatment options for recalcitrant biliary calculi, especially when conventional methods fail [9, 10] . 
When Convention Fails-Role of Endourology
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The largest available literature however, lies with Sninsky BC, et al. [12] . This was a retrospective review, done in 2014, which included 13 patients in whom ERCP, PTC or both failed due to the inaccessibility of the calculi. Stone clearance required 1-2 procedures with a total clearance achieved in 12/13 (93%) patients; 62% after one procedure and 31% after two procedures. One patient with biliary cast syndrome was reported to need four interventions over 9
years. Only one patient was reported to have had hypotension and cholangitis that resolved with 24 hours, with conservative management [12] . In all of the above, percutaneous access of the biliary tract was attained depending on the anatomical topography of the underlying pathology, viz. trans-hepatic, trans-jejunal, etc. [10] [11] [12] . The advantage of using a semi-rigid ureteroscope lies in its good extent of flexibility and tapered tip, that helps to negotiate even acute angled ducts and additionally there is no image distortion or ductal damage [10] . Moreover, being a minimally invasive approach, there is less morbidity, which in turn reduces in-hospital stay as well as costs significantly, with very high success rates (93-100%) [10] [11] [12] [13] [14] . Figure 1 shows the view from a semi rigid ureteroscope within the intra-hepatic bile ducts. 
Future Trends
Improvements in technology as well as urological expertise in the management of urinary tract stone disease have spilled over to non-urological systems as well. Management of complex biliary tract stone disease via hybrid approaches, involving endourology is now considered safe, effective and efficacious, especially when conventional approaches fail. An "out of the box" approach is mandated when standard methodology becomes sub-standard, on account of anatomo-pathological shortcomings. For the future, would it thus be safe to say that Endo-biliary urology could become an emerging super-specialization? Is the art of intra-hepatic ureteroscopy novel or plainly stated nonsensical? Could Endourology be applied to cure difficult access intra-hepatic biliary strictures as well?.
Conclusion
Urological expertise is thus sacrosanct, even in non-urological procedures, and a multi-disciplinary approach with endourological expertise should be considered when convention falls short of expectations, especially in complex endo-biliary conditions.
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